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INTHE CLAIMS 

Please cancel claims 27 and 28 without prejudice. 

Please amend claims I, 2, 3, 11, 12, 13, 19, and 24 as follows: 

1. (Currently Amended) A fluid ejection device comprising: 

a plurality of fluid ejecting elements, each fluid ejecting element coupled between a 
shared supply path at a supply voltage and a shared return path at a reference voltag e and to a 
separate control line, and c ontrollable to conduct electrical current- bctwccn a supply voltage 
*r>i\ n mfcrBncE vnlmpo from the shared supply pa t h to the shared return path in response to a 
fire signal received via the separate control line , wherein up to all fluid ejecting elements of a 
group of the plurality of fluid ejecting elements are configured to conduct during a time 
period, with each conducting fluid ejecting element having a corresponding fluid ejecting 
voltage when conducting; and 

a feedback circuit configured to provide a feedback voltage substantially equal to an 
average of corresponding fluid ejecting voltages at the fluid ejecting elements that are 
randiicti np. the feedback circuit co mprising: 

a plurality of supply sense switches each correspon ding to a different one of the fluid 
Meeting elements and coupled betwee n a supply sense line and the shared SHPPW path; and 

a plurality referent sense switches each corresponding to a different one of the fluid 
ejectin g elements and co i ned betwee n a reference sense line and the shared return path, 
wherein each simnl v sense switch and reference sense switch respectively ties the supply 
sense line to the shared supply oath and the refere nce sense line to the shared return Pftfr in 
res ponse to the fire signa l received via the separate control line, 

2. (Currently Amended) The fluid ejection device of claim 1, wherein oaoh fluid 
o j ooting clement io coiiplod between a shored supply path at the supply voltage and a shored 
return path at the r e feronco voltage and to a separate control line, whoroin each fluid ejecting 
el ement is configured to conduct electrical current from the shared supply path to the shored 
re turn path in rcsponoo to o oignol received via ita rjcparato control line wherein th^ SMpply 
sense switches are coupled between the supply sense line and the ShaTftrt supply path fit 
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substantially a same location where the corresponding fluid ejecting element couples to the 
shared supply path, and have a control pate coupled to the corresponding se parate control 
line, and wherein the reference sense switches are coupled between the refe rence sense line 
and the shared relurn path at substantially a sa me location where the corresponding; fluid 
ejecting element couples to the shared return path, and have a control gate coupled to the 
correspondin g separate control line. 

3. (Currently Amended) Thn fluid njrvttinn d e vice nf claim 2A fluid ejection device 
comprising: 

a plurality of fluid ejecting elements, each fluid ejecti ng element controllable tQ 
conduct electrical current between a supply vo ltage and a reference voltage, wherein up t Q all 
fluid ejecting elements of a group of the plurality ol fluid ejecting eleme nts are configured to 
conduct during a time period, with eac h conducting fluid ejecting element having 
corresponding fluid ejecting voltage when conducting; and 

a feedback circuit configured to provide a feedback v oltage substantially equal to an 
average of corresponding fluid ejecting voltages at th e fluid ejecting elements that qtfi 
conducting, 

wherein each fluid ejecting element is coupled between a shared supply path ftt the 
sup ply voltage and a shared return path at the reference voltage and to a .separate fiQ^rQl line, 
wherein each fluid ejecting clement is configured to conduct electrical current from the 
shared supply path to the shared return path in resp onse to a fire signal received via its 
separate c ontrol line. 

wherein the feedback circuit comprises: 

a supply sense line; 

a reference sense line; 

a plurality of supply sense switches each corresponding to a different one of the 
plurality of fluid ejecting elements and coupled between the supply sense line and the shared 
supply path at substantially a same location where the corresponding fluid ejecting element 
couples to the shared supply path, and having a control gate coupled to the corresponding 
separate control line; and 
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a plurality reference sense switches each corresponding to a different one of the 
plurality of fluid ejecting elements and coupled between the reference sense line and the 
shared return path at substantially a same location where the corresponding fluid ejecting 
element couples to the shared return path, and having a control gate coupled to the 
corresponding separate control line, wherein each supply sense switch and reference sense 
switch respectively ties the supply sense line to the shared supply path and the reference 
sense line to the shared return path in response to the fire signal received via the separate 
control line. 

4. (Original) The fluid ejection device of claim 3, wherein the feedback circuit further 
comprises: 

a differential amplifier having a non-inverting terminal coupled to a first and second 
end of the supply sense line, an inverting terminal coupled to a first and second end of the 
reference sense line, and an output providing the feedback voltage at an output terminal. 

5. (Original) The fluid ejection device of claim l f wherein the group of N fluid ejecting 
elements and the feedback circuit are formed on a thin-film structure formed on a substrate 
including a non-conductive material selected from a group consisting of an oxide formed on a 
metal, carbon composite material, a ceramic material, and glass. 

6. (Original) The fluid ejection device of claim 1, wherein the reference voltage 
comprises a ground reference. 

7. (Original) The fluid ejection device of claim 1, wherein the group of N fluid ejecting 
elements is configured as a row that extends substantially for a width of a of print media to be 
inserted into a fluid ejection assembly including the fluid ejection device. 

8. (Original) The fluid ejection device of claim 1 , wherein each of the N fluid ejecting 
elements is configured to conduct electrical current in response to a separate fire signal and 
wherein the feedback circuit is configured to couple across each conducting fluid ejecting 
element based on the separate fire signals. 
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9. (Withdrawn) The fluid ejection device of claim 1, further comprising: 

a voltage regulator configured to regulate the supply voltage, the voltage regulator 
configured to compare the feedback voltage to a predetermined voltage and to adjust the 
supply voltage based on the comparison of the feedback voltage to the predetermined voltage. 

10. (Withdrawn) The fluid ejection device of claim 1 ♦ wherein the fluid ejection device is 
configured to provide the feedback voltage to a voltage regulator external to the fluid ejection 
device and to receive the supply voltage from the voltage regulator, wherein the supply 
voltage is varied based the feedback voltage. 

1 1 . (Currently Amended) A fluid ejection device comprising: 
a plurality of resistors; 

a group of the resistors, each resistor controllable lo provide onorgy to a fluid coupled 
between a supply voltape and a reference voltape and to a separat e control line, and 
configured to conduct electrical current from a shared supply path to a shared return path in 
response to a fire signal received via the separate c ontrol line, wherein up to all resistors of 
the group are configured to provide energy to the-afluid during a time period, with each 
resistor having a corresponding voltage when providing energy; and 

a feedback circuit configured to provide a feedback voltage substantially equal to an 
average of the voltage of each resistor that is providing energy, tfre feedback circuit 
cgrnprfcing; 

a plurality of supply sense switches each corresponding to a different one of the 
resistors and coupled between a supply sense line and the share d supply path: and 

a plurality of reference sense switches each correspondi ng to a different one of the 
resistors and coupled between a reference sense line an d the shared return path, wherein each 
su pply sense switch and reference sense switch r espectively ties the supply sense line to the 
shared supply oath and the reference sense line to the shared return path in respon se tp ^ e 
fire signal received via the separate contro l line, 
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12. (Currently Amended) The fluid ejeciion device of claim 1 1 , wherein each resistor io 
coupled b e twe e n a s upply voltage* ond a reference voltage and to a s eparate control lia ey 
wherein each rcoiutor is configured to conduct electrical current from the Qhorod supply poth 
to the shared return path in regponoc to a fire signal received at a logic e l e ment that is ooupled 
with ri™ m s i Q tnr vin n nnpfirntn control lin e wherein the supply sen s e switches are coupled 
between the supply sense line and the shared supply path at substan tially a same location 
where the corresponding resistor is coupled to th e shared supply path, and have a control gftie 
coupled to the corresponding separate control line, and wh erein the reference sense switches 
are coupled between the reference sense line and the shared return path at substantially a 
same location where the cor r es ponding resistor is coupled to the shared retarn path, and have 
a control gate co upled to the corresponding separate qqxm \ line. 

13. (Currently Amended) Tho fluid ejection device of claim 12A fluid ejection device 
comprising; 

* plurality of resistors: 

a flron p of the resistors, each resi ^or controllable to provide energy to a fluid, wherein 
up to all resistors of the group are configured to pr o vid e energy to the flui d during a lime 
period, with each resistor having a corr esponding voltage when providing energy; and 

n feedback circuit configured to provide a fe edback voltage substantially equal to an 
ftvftra pe of the voltage of each resistor that is prov iding energy, 

wherein each reftj^or is coupled between a supply v o ltage and a reference voltage and 
to a separate control line, wherein each resistor is configured to conduct electrical curreril 
from the shared supply oath to the shared ret urn Path in respons e to a fire signal receive^ r 
logic element that is coupled with th e resistor via a separate control line, 

wherein the feedback circuit comprises: 

a supply sense line; 

a reference sense line; 

a plurality of supply sense switches each corresponding to a different one of the 
plurality of resistors and coupled between the supply sense line and the shared supply path at 
substantially a same location where the corresponding resistor is coupled to the shared supply 
path, and having a control gate coupled to the corresponding separate control line; and 
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a plurality of reference sense switches each corresponding to a different one of the 
plurality of resistors and coupled between the reference sense line and the shared return path 
at substantially a same location where the corresponding resistor is coupled to the shared 
return path, and having a control gate coupled to the corresponding separate control line, 
wherein each supply sense switch and reference sense switch respectively ties the supply 
sense line to the shared supply path and the reference sense line to the shared return path in 
response to the fire signal received via the separate control line. 

14. (Original) The fluid ejection device of claim 13, wherein the feedback circuit further 
comprises: 

a differential amplifier having a non-inverting terminal coupled to a first and second 
end of the supply sense line, an inverting terminal coupled to a first and second end of the 
reference sense line, and an output providing the feedback voltage at an output terminal. 

1 5. (Original) The fluid ejection device of claim 1 1 , wherein the group of resistors and 
the feedback circuit are formed on a thin-film structure formed on a substrate including a 
non-conductive material selected from the group consisting of one of an oxide formed on a 
metal, carbon composite material, a ceramic material, and glass. 

16. (Original) The fluid ejection device of claim 1 1, wherein the group of resistors are 
configured as a row that extends substantially for a width of a print media to be inserted into 
a fluid ejection assembly including the fluid ejection device. 

17. (Original) The fluid ejection device of claim 1 1, wherein each of the resistors are 
configured to conduct electrical current in response to a separate fire signal and wherein the 
feedback circuit is configured to couple across each conducting resistor based on the separate 
fire signals. 

18. (Withdrawn) The fluid ejection device of claim 11, further comprising: 
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a voltage regulator configured to regulate the supply voltage, the voltage regulator 
configured to compare the feedback voltage to a desired voltage and to adjust the supply 
voltage varied based on the comparison of the feedback voltage to a desired voltage. 

19. (Currently Amended) A method of operating a fluid ejection device having a 
plurality of resistors controllable to conduct electrical current between a supply voltage and a 
reference voltage, the method comprising: 

enabling a group of the plurality of resistors to conduct electrical current; 

conducting an electrical current through up to all resistors of the group in reqponqq tq 
a fire signal , each conducting resistor having a corresponding voltage and receiving tr>e fae 
signal via a separate control line ; and 

determining a feedback voltage substantially equal to an average of s oteetcd the 
corresponding voltages of the conduct ing resistors, 

wherein determining the feedback voltage includes coupling a plurality of supply 
sense switches each corresponding to a different one of the resistors between a supply sense 
line and the supply voltage, and coupling a plu rality of reference sense switches each 
corresponding to a different one of the re sistors between a reference sense line and the, 
reference voltage, each supply sense switch and reference sense switch respectively ty'mz fag 
supply sense line to the supply voltage and the reference sense line to the refere nce vgUafte in 
res ponse to receiving th e fire signal via the separate control lifl£. 

20- (Withdrawn) The method of claim 19, further comprising: 
comparing a desired voltage to the feedback voltage; and 

adjusting the supply voltage based on the comparison of the desired voltage to the 
feedback voltage. 

21 , (Withdrawn) Hie method of claim 20, further comprising; 

increasing the supply voltage when the desired voltage exceeds the feedback voltage; 

and 

decreasing the supply voltage when the feedback voltage exceeds the desired voltage. 
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22. (Original) The method of claim 19, wherein the enabling of the group of the plurality 
of resistors to conduct electrical current and the conducting of an electrical current through up 
to all resistors of the group is performed during an ejection operation, the method further 
comprising: 

enabling a different group of the plurality of resistors for each subsequent ejection 
operation. 

23. (Original) The method of claim 22, further comprising: 
forming a different enabled group for a subsequent ejection operation by disabling a 

resistor of the enabled group for a previous ejection operation and enabling a resistor not 
included in the enabled group for the previous ejection operation. 

24. (Currently Amended) A fluid ejection device having a plurality of fluid ejecting 
elements controllable to conduct electrical current between a supply voltage and a reference 
voltage, the fluid ejection device comprising: 

| [[a]] means for enabling a group of the plurality of fluid ejecting elements to conduct 

electrical current; 

| [[a]] means for conducting an electrical current through up to all fluid ejecting 

elements of the group, with each conducting fluid ejecting element having a corresponding 
fluid ejecting voltage; and 

[[all means for determining a feedback voltage that is substantially equal to an 
average of seteeted-lhe.c^rresponding fluid ejecting ™itnp»« of the conducting fluid ejecting 
elements 

wherein means for determining th e feedback voltage includes a plurality of supply 
sense switches each corresponding to a different one of the fluid ejecting elements and 
g gupled between a supply sense line and the supply volta ge, and a plurality reference sense 
switches each corres ponding to a different one of the fluid ejecting elements and coupled 
between a reference sense line and the reference voltage, wherein each supply sense switch 
and reference sense switch respectivel y ties the supply sense line to the supply voltage and 
the reference sense line to the reference voltage in respon se to a fire signal recejvqd via a 
separate control line for each fluid ejecting element. 

9 

PACE 1 1/17 1 RCVD AT 8/15/2006 4:22:38 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5/16 * DNIS:2738300 * CSID:612 573 2005 * DURATION (mm-ss):05*20 



08/15/2006 15:26 FAX 812 5?3 2005 



DICKE,BILLI8&CZAJA P. A. 



a 012 



Amendment and Response 
Applicant; John M. Wade 
Serial No.: 10/789,189 
Filed; February 27, 2004 
Docket No.: 200313255-1 

Title: FLUID EJECTION DEVICE WITH FEEDBACK CIRCUIT 



25. (Withdrawn) The fluid ejection device of claim 24, further comprising: 
means for comparing a desired voltage to the feedback voltage; and 

means for adjusting the supply voltage based on the comparison of the desired voltage 
to the feedback voltage. 

26. (Withdrawn) The fluid ejection device of claim 25, further comprising: 
means for increasing the supply voltage when the desired voltage exceeds the 

feedback voltage; and 

means for decreasing the supply voltage when the feedback voltage exceeds the 
desired voltage. 

27-28. (Cancelled) 
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